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Abstract of JP11 099350 

PROBLEM TO BE SOLVED: To enable the easy execution of 
teaching operation regardless of the shapes of a work. 
! ; SOLUTION: The respective moving parts of a manipulator 11 are 
1 1 driven by motors and the manipulator adjusts the position and 
• coating direction of a roller 19. The respective motors are controlled 
by the control signals from a controller 12 to drive a swiveling base 
" 14, a first arm 15, a second arm 16 and a wrist part 17. A masking 
;/ agent is pressurized by the rotation of the roller 19 and is supplied 
to the inner periphery of the roller 19. The amt. of the supply thereof 
is the amt. of the supply meeting the number of revolutions of the 
roller 19 and, therefore, the film thickness of the masking agent 
applied on the work is made uniform regardless of the number of 
, revolutions of the roller 19. Since there is no need for aligning the 
- ' direction of the roller to the normal direction of the work, the easy 
execution of the teaching operation is made possible. 
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(54) [Title of the Invention] ROBOT FOR COATING 

(57) [Abstract] 
[Problem] 

A problem of the present invention is the fact that 
an instruction operation can be easily performed 
irrespective of a shape of work 
[Means for Resolution] 

A manipulator 11 is adapted such that each movable 
part is driven by a motor (not shown in the drawing) , 
thereby adjusting a position and a coating direction of a 
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roller 19. By a control signal from a controller 12, each 
of the motors is controlled so as to drive a swing base 14, 
a first arm 15, a second arm 16, and a wrist part 17. A 
masking agent is pressurized by a rotation of the roller 19 
and supplied to an inner periphery of the roller 19. Since 
its supply amount becomes a supply amount complying with a 
number of revolutions of the roller 19, a film thickness of 
the masking agent coated to the work can be made uniform 
irrespective of the number of revolutions of the roller 19. 
Further, since it is unnecessary to cause a direction of 
the roller to coincide with a normal direction of the work, 
a teaching operation can be easily performed. 
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[Claim] 
[Claim 1] 

A robot for coating, which coats a liquid-like 
coating agent to a work surface, characterized by 
comprising: 

a porous roller which is rotatably supported in a 
wrist part and rolls while slide-contacting with the work 

surface, and 

a pump means which is provided in a space formed 
inside the roller and supplies the coating agent, that is 
supplied 

to the roller with a rotation of the roller, from an inner 
periphery side to an outer periphery side of the roller 
while being pressurized. 
[Detailed Description of the Invention] 

[0001] 

[Technical Field to which the Invention Belongs] 

The present invention concerns a robot for coating, 
and especially relates to a robot for coating, which is 
suitable for coating a liquid-like coating agent to a work 
surface . 

[0002] 

[Prior Art] 

Hitherto, there has been intended to automate a 
coating work to the work by using the robot for coating, to 
which a coating gun has been mounted. In the robot for 
coating of this kind, a work surface is coated on the basis 
of a teaching data, which has been previously instructed, 
by driving each motor of a manipulator. Further, if a kind 
of the work differs, since the teaching data corresponding 
to a work shape is necessary, an instruction operation is 
performed for every work. 
[0003] 

In a controller for controlling a motion of the 
manipulator, an angle and postures of an wrist part and an 
arm of the coating gun with respect to the work shape, 
which have been inputted by the instruction operation, are 
inputted to the teaching data by a PTP (Point to Point) 
instruction method. And, the controller performs motion 
controls of the arm and the wrist part of the manipulator 
by complementing between the points inputted. 
[0004] 

Further, in a case where, after the coating of A 
color has been performed, the coating of B color is 
performed to the same work in compliance with a coating 
color pattern of design, it is necessary, at a boundary 
line between, e.g., a coated portion of A color and a 
coated portion of B color, to perform a masking such that a 



3 



paint of B color does not adhere to the coated portion of A 
color, which has been already coated. As a method of 
performing this masking, there has been adopted a method in 
which the coated portion of A color for instance is covered 
by a masking plate or a masking tape and the like. For 
this reason, among the coated portions of the work, only 
the coated portion of B color becomes an exposed state. 
Therefore, if the paint is sprayed from the coating gun, 
only the coated portion of B color in the work, which has 
not been masked, is coated by the B color. 
[0005] 

[Problem that the Invention is to Solve] 

Hitherto, like the fact that the coating of two-tone- 
color is performed, for example, in a coating line of body 
for automobile, in a case where the coating of plural 
colors is applied by using the robot for coating, to which 
the coating gun has been mounted, it is necessary to 
protect the coated portion of different color, which has 
been already coated, by being masked such that the paint of 
this time does not adhere. However, in the case where the 
masking is performed in this manner, it has been obliged to 
prepare a masking plate complying with the work shape. 
[0006] 

Further, in a case where a masking agent is sprayed 
by a masking gun mounted to the robot, since a spray amount 
of the masking agent is not controlled in compliance with 
an operation speed of the robot, there arises a dispersion 
in a film thickness after the coating. Fig. 19 is a 
perspective view showing a situation of the case where the 
masking agent is sprayed by using the masking gun. 
[0007] 

In Fig. 19, in the case where a masking agent 2 is 

sprayed by a masking gun 1, unless the masking gun 1 is in 
a normal direction 4 of a work 3, there is a fear that the 
masking agent 2 is coated beyond a parting line 5. That 
is, the masking gun 1 has a masking agent supply hole (not 
shown in the drawing) supplying the masking agent 2, and 
air injection holes (not shown in the drawing) for 
spraying, in a predetermined injection pattern, the masking 
agent 2 supplied from the masking agent supply hole. In 
the masking gun 1, the four air injection holes are 
disposed in one row in a direction perpendicularly 
intersecting with a masking agent working direction. And, 
an injection pattern of the masking agent 2 is formed by a 
pressure of the air injected from the four air injection 
holes so as to extend along the parting line 5. 
[0008] 

Like this, in the case where the masking agent 2 is 



4 



sprayed by using the masking gun 1, for the planar work 3, 
it is possible to spray the masking agent 2 so as to extend 
along the parting line 5. However, when a shape of the 
work 3 is a three-dimensional curved face, a distance 
between the masking gun 1 and the work 3 is not constant, 
so that it is difficult to always direct a spraying 
direction of the masking gun 1 to the normal direction of 
the work 3. For this reason, the injection pattern of the 
masking agent 2 sprayed from the masking gun 1 cannot be 
moved so as to extend along the parting line 5 in 
compliance with the work shape, so that the masking agent 2 
is sprayed beyond the parting line 5. 
[0009] 

Additionally, also in a case where a position of the 
work 3 has deviated, the injection pattern of the masking 
agent 2 sprayed from the masking gun 1 can not be moved so 
as to extend along the parting line 5, so that a masking 
defect is liable to occur. Further, there has been studied 
also a method of coating the masking agent 2 by using a 
roller in place of the masking gun. In a case where, by 
pressing such a roller mounted to the arm of the robot to 
the work for rolling, the masking agent adhered to an outer 
periphery of the roller is coated to the work surface, if 
an operation speed of the robot is not proportional to a 
rotation speed of the roller and thus the masking agent is 
supplied also when the roller does not contact with the 
work, a film thickness after the masking agent has been 
coated does not become uniform. 
[0010] 

Whereupon, an object of the present invention is to 
provide a robot for coating, which solves the above 
problem. 

[0011] 

[Means for Solving the Problems] 

In order to solve the above problem, the present 
invention has such a characteristic as mentioned below. 
The present invention is a robot for coating, which coats a 
liquid-like coating agent to a work surface, characterized 
by comprising a porous roller which is rotatably supported 
in a wrist part and rolls while slide-contacting with the 
work surface, and a pump means which is provided in a space 
formed inside the roller and supplies the coating agent, 
that is supplied to the roller with a rotation of the 
roller, from an inner periphery side to an outer periphery 
side of the roller while being pressurized. 

[0012] 

Consequently, according to the present invention, 
since the coating agent supplied, by the pump means 
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provided in the space formed inside the roller, to the 
roller with the rotation of the porous roller is supplied 
from the inner periphery side to the outer periphery side 
of the roller while being pressurized, the coating agent 
can be supplied to the outer periphery side of the roller 
at a flow rate complying with a rotation speed of the 
roller, so that the film thickness of the coating agent can 
be made uniform by reducing the dispersion in the film 
thickness of the coating agent. 
[0013] 

[Mode for Carrying Out the Invention] 

Hereunder, it is explained about a mode for carrying 
out the present invention together with the drawings. Fig. 

1 is a side view showing a constitution of one embodiment 
of a robot for coating according to the present invention. 
As shown in Fig. 1, the robot for coating comprises a 
manipulator 11 for coating a masking agent to a work, and a 
controller 12 for controlling an operation of the 
manipulator 11. The manipulator 11 of the robot for 
coating is disposed in a coating line applying the two- 
tone-color coating of a body for automobile. 
[0014] 

The manipulator 11 is a play-back type articulated 
robot performing a coating operation which has been 
previously subjected to a teaching. The manipulator 11 
comprises generally a base 13, a swing base 14 swinging on 
the base 13, a first arm 15 standing on the swing base 14, 
a second arm 16 extending in a horizontal direction from an 
upper end of the first arm 15, and a wrist part 17 provided 
in a tip of the second arm 16. 
[0015] 

In the wrist part 17, there is supported a roller 19 

for coating the masking agent (hereafter, referred to as 
"roller") through a stay 18. The roller 19 is formed by a 
porous material such as sponge or felt for instance. For 
this reason, if the liquid-like masking agent is supplied, 
the roller 19 becomes a state that the masking agent is 
impregnated in a porous portion. Further, the roller 19 is 
moved to a masking position with respect to the work by a 
swinging motions of the first arm 5 and the second arm 6, 
and a masking agent coating direction is changed by the 
wrist part 7. And, the roller 19 rolls while being pressed 
to the work face by an operation of the manipulator 11, 
thereby coating the masking agent like a band. 
[0016] 

Further, to the controller 12, there is connected a 
teaching operation unit 20 which is operated when an 
operation of the manipulator 11 is teaching-operated. The 
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manipulator 11 is adapted such that each movable part is 
driven by a motor (not shown in the drawing) to thereby 
adjust a position and a coating direction of the roller 19, 
and each of the motors is controlled so as to drive the 
swing base 14, the first arm 15, the second arm 16 and the 
wrist part 17 by a control signal from the controller 12. 
Further, in each articulated portion of the manipulator 11, 
there is incorporated an encoder (not shown in the drawing) 
for detecting an angle of each movable part, and a rotation 
position detecting signal of each movable part is fed back 
to the controller 12. 
[0017] 

Further, a tube 22 piped from a masking agent supply 
unit (not shown in the drawing) is communicated with the 
roller 19. The tube 22 is provided with a masking agent 
adjustment valve (not shown in the drawing), thereby 
controlling a supply of the masking agent. Fig. 2 is a 
cross-sectional view showing an internal structure of the 
roller 19. As shown in Fig. 2, the roller 19 is provided 
with a coating agent supply mechanism 23 which supplies the 
liquid-like masking agent from an inner periphery side of 
the roller 19 with a rotation of the roller 19. 
[0018] 

The stay 18 is formed in an L shape when seen from 
above, and has an attaching part 18a fixed to a tip of the 
wrist part 17, and an arm part 18b extending from the 
attaching part 18a to a tip side. In a tip of the arm part 
18b, there is supported a hollow shaft 24, This hollow 
shaft 24 is extension- formed in the horizontal direction 
perpendicularly intersecting with an extension direction of 
the second arm 12. A left-side end part of the hollow 
shaft 24 supported by the stay 18 is provided with a 
connection part 25 to which the masking agent supply tube 
22 is connected. Further, in the left-side end part of the 
hollow tube 24, there is exposed an opening 26. This 
opening 2 6 is communicated with a chamber 27 formed inside 
the hollow shaft 24. And, an outer periphery of the hollow 
tube 24 is provided with small holes 28a - 28d penetrating 
to the chamber 27 in a lateral direction in one row. 
Further, the small holes 28a - 28d are different 
respectively in their diameters and, in this embodiment, 
the small hole 28a located at the left side in the hollow 
shaft 24 to which the masking agent is supplied has a small 
diameter, and they are formed such that the diameter 
becomes a large diameter as going to the right side small 
holes 28b, 28c and 28d. 
[0019] 

For this reason, the masking agent supplied through 
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the masking agent supply tube 22 is prevented from being 
discharged in a large amount from the small hole 28a of an 
upstream side and from being discharged in a small amount 
from the small hole 28d of a downstream side, so that it is 
discharged approximately evenly from each of the small 
holes 28a - 28d. A rotating shaft 29 is inserted into the 
chamber 27 of the hollow shaft 24 from the opening 26. 
Fig. 3 is a view showing an external shape of the rotating 
shaft 29. 
[0020] 

As shown in Fig. 3, the rotating shaft 29 has a 
spiral groove 34 formed spirally in its outer periphery. 
Further, a rod 31 extending in an axial direction protrudes 
in a right-side end part center of the rotating shaft 29. 
And, if the rotating shaft 29 is inserted into the chamber 
27 of the hollow shaft 24, the rod 31 becomes a state 
protruding to a side from the opening 26. Further, the rod 
31 is rotatably supported by a seal member 32 held in a lid 
3 0 closing the opening 26. By this, the masking agent 
supplied to the chamber 27 is prevented from leaking to an 
outside . 
[0021] 

Additionally, a flange 33 formed so as to cover a lid 
30 is provided in a right-side face of the rotating shaft 
29. This flange 33 is connected in its outer periphery 
side to a side face of the roller 19, and connected in its 
center portion to the rod 31. For this reason, as the 
roller 19 rolls on a surface of the work, a rotation of the 
roller 19 is transmitted to the rod 31 and the rotating 
shaft 29 through the flange 33. Therefore, the rotating 
shaft 29 inserted into the chamber 27 of the hollow shaft 
24 is integrally rotated by a rolling operation of the 
roller 19. 
[0022] 

Since the rotating shaft 29 has, in its outer 
periphery, the spiral groove 30 formed clockwise when seen 
from a left direction, the masking agent supplied to the 
chamber 27 of the hollow shaft 24 through the masking agent 
supply tube 22 together with the fact that the roller 19 is 
rotated in a counterclockwise direction is carried along 
the spiral groove 34 in a right direction (X direction) . 
By this, since the masking agent supplied into the spiral 
groove 34 is pressurized, the masking agent is discharged 
from each of the small holes 28a - 28d of the hollow shaft 
24. Therefore, the masking agent discharged from each of 
the small holes 28a - 28d of the hollow shaft 24 is 
supplied to the inner periphery of the roller 19. And, the 
masking agent is supplied from the inside to a whole 



periphery of the roller 19 by the fact that the roller 19 

rolls . 

[0023] 

Additionally, a number of revolutions of the rotating 
shaft 29 is proportional to a number of revolutions of the 
roller 19. For this reason, since the supply amount of the 
masking agent supplied to the inner periphery of the roller 
19 by the rotation of the rotating shaft 29 becomes a 
supply amount corresponding to the number of revolutions of 
the roller 19, there is no fact that the film thickness of 
the masking agent coated to the work becomes thin or 
becomes thick, so that the masking agent can be coated so 
as to become a uniform thickness irrespective of the number 
of revolutions of the roller 19. 
[0024] 

Fig. 4 is a cross-sectional view showing a modified 
example 1 of the present invention. Incidentally, in Fig. 
4, the same reference numeral is applied to the same 
portion as the above embodiment, and its explanation is 
omitted. As shown in Fig. 4, in the modified example 1, 
the roller 19 is fixed to an outer periphery of the hollow 
shaft. 24. Further, the rod 31 of the rotating shaft 29 is 
supported by the stay 18. And, a left-side end part of the 
hollow shaft 24 is rotatably connected to the connection 
part 25. 
[0025] 

For this reason, the roller 19 and the hollow shaft 
24 are rotatably supported with the rotating shaft 29 being 
made an axis. Therefore, if the roller 19 is moved by an 
operation of the manipulator 11 while being pressed to the 
work surface, the roller 19 rolls and the hollow shaft 24 
and the rotating shaft 29 are relatively rotated. As a 
result, similarly to the above-mentioned embodiment, the 
masking agent supplied to the chamber 27 of the hollow 
shaft 24 is carried to the right direction (X direction) 
along the spiral groove 34. 
[0026] 

By this, since the masking agent supplied into the 
spiral groove 34 is pressurized, the masking agent is 
discharged from each of the small holes 28a - 28d of the 

hollow shaft 24. Therefore, the masking agent discharged 
from each of the small holes 28a - 28d of the hollow shaft 
24 is supplied to the inner periphery of the roller 19. 
And, the masking agent is supplied from the inside to the 
whole periphery of the roller 19 by the fact that the 
roller 19 rolls. 
[0027] 

Additionally, the relative rotation between the 
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hollow shaft 24 and the rotating shaft 29 is proportional 
to the number of revolutions of the roller 19. For this 
reason, since the supply amount of the masking agent 
supplied to the inner periphery of the roller 19 by the 
rotation of the rotating shaft 29 becomes a supply amount 
corresponding to the niomber of revolutions of the roller 
19, there is no fact that the film thickness of the masking 
agent coated to the work becomes thin or becomes thick, so 
that the masking agent can be coated so as to become a 
uniform thickness irrespective of the number of revolutions 
of the roller 19. 
[0028] 

Fig. 5 is a cross-sectional view showing a modified 
example 2 of the present invention. Incidentally, in Fig. 
5, the same reference numeral is applied to the same 
portion as the above embodiment, and its explanation is 
omitted. As shown in Fig. 5, an inside of the hollow shaft 
24 is provided with a Mono pump 35. This Mono pump 35 
comprises a stator 36 formed in an inner wall of the hollow 
shaft 24, and a rotor 37 inserted into the stator 36. An 
inside of the stator 36 is provided with a flow passage 36a 
formed by twisting a passage whose sectional shape has been 
made an elliptic shape. Further, the rotor 37 is formed by 
twisting a round bar whose sectional shape has been made a 
true circle. 
[0029] 

And, by the fact that the rotor 37 inserted into the 
flow passage 36a of the stator 36 is rotated, a space 38 
formed between the flow passage 36a and the rotor 37 is 
moved in the axial direction without changing its sectional 
area. By this, a fluid having flowed into the flow passage 
36a of the stator 36 is transferred in the axial direction 
(X direction) together with the movement of the space 38. 
Further, to a right-side face of the roller 19, there is 
connected a flange 40 formed like a cup. An inside of this 
flange 40 is provided with a universal joint 41 
transmitting the rotation of the roller 19 to the rotor 37 
of the Mono pump 35. 
[0030] 

The universal joint 41 comprises a first shaft 42 
connected to an end part of the rotor 37, a second shaft 43 
connected to an inner wall of the flange 40, and a tubular 
connection member 44 connecting the first shaft 42 and the 
second shaft 43. Further, the universal joint 41 is 
accommodated in a cup-like case 46 attached to a side wall 
of the hollow shaft 24 through a seal member 45. For this 
reason, the masking agent transferred in the X direction by 
an operation of the Mono pump 35 becomes a state of being 
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filled in the case 46, but it is prevented from leaking by 

the seal member 45. 

[0031] 

Further, pins 47, 48 laterally mounted to both ends 
of the connection member 44 are inserted through long holes 
49, 50 provided in the first shaft 42 and the second shaft 
43. And, the pins 47, 48 are biased by spring forces of 
coil springs 51, 52. Accordingly, the connection member 44 
is attached so as to be movable, between the first shaft 42 
and the second shaft 43, in the axial direction and a 
direction perpendicularly intersecting with the axial 
direction. For this reason, the connection member 44 
transmits the rotation of the flange 40 rotating integrally 
with the roller 19 to the rotor 37 through the second shaft 
43. 

[0032] 

Since it is constituted like this, if the roller 19 
rolls under a state slide-contacting with the work surface, 
the rotation of the roller 19 is transmitted to the rotor 

37 of the Mono piamp 35 through the flange 4 0 and the 
universal joint 41. And, as the rotor 37 of the Mono pump 
35 is rotated, the masking agent is moved in the X 
direction under a state having no pulsation, together with 
the movement of the space 38 formed between the flow 
passage 36a and the rotor 37. 

[0033] 

By this, since the masking agent filled in the space 

38 is pressurized, the masking agent is discharged while 
passing through each of the small holes 28a - 28d of the 
hollow shaft 24. Therefore, the masking agent discharged 
from each of the small holes 28a - 28d of the hollow shaft 
24 is supplied to the inner periphery of the roller 19. 
And, the masking agent is supplied from the inside to the 
whole periphery of the roller 19 by the fact that the 
roller 19 rolls. 

[0034] 

Additionally, the revolution of the rotor 37 of the 
Mono pump 35 is proportional to the number of revolutions 
of the roller 19. For this reason, since the supply amount 
of the masking agent supplied to the inner periphery of the 

roller 19 by the rotation of the rotor 37 becomes a supply 
amount corresponding to the number of revolutions of the 
roller 19, there is no fact that the film thickness of the 
masking agent coated to the work becomes thin or becomes 
thick, so that the masking agent can be coated so as to 
become a uniform thickness irrespective of the number of 
revolutions of the roller 19. 
[0035] 
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Fig. 6 is a plan view showing a modified example 3 of 
the present invention. Further, Fig. 7 is a cross- 
sectional view showing the modified example 3 of the 
present invention. Further, Fig. 8 is a view showing, in 
enlarged scale, a roller rotation detector. Incidentally, 
in Fig. 6 to Fig. 8, the same reference numeral is applied 
to the same portion as the above embodiment, and its 
explanation is omitted. As shown in Fig. 6, the roller 19 
is rotatably supported by the stay 18 extended from a tip 
of the wrist part 7. A tip of the stay 18 is connected to 
a roller support part 55 provided in a rotation center of 
the roller 19. To this roller support part 55, there is 
connected the masking agent supply tube 22. 
[0036] 

As shown in Fig. 7, the base end part 18a of the stay 
18 is supported by a damper 56 provided in the tip of the 
wrist part 7. Inside this damper 56, a flange 100 is fixed 
to one part of the stay 18 and there are accommodated this 
flange 100 and a coil spring 57 contracting and extending 
in a Y direction, and the stay 18 is biased by a biasing 
force of the coil spring 57 so as to be displaceable in a Y 
direction. 
[0037] 

Therefore, an impact when the roller 19 is pressed to 
the work surface is absorbed by the coil spring 57 of the 
damper 56. As a result, at a masking operation time, a 
load transmitted to the wrist part 7 is relaxed. Further, a 
tubularly formed roller shaft 58 is inserted to a center of 
the roller 19. Additionally, a hollow shaft 59 is inserted 
to an inner periphery of the roller shaft 58, and bearings 
60, 61 and seal members 62, 63 are interposed between an 
outer periphery of the hollow shaft 59 and the inner 
periphery of the roller shaft 58. And, the masking agent 
supplied through the masking agent supply tube 22 is filled 
in an inside space 64 of the hollow shaft 59. 
[0038] 

Plural small holes 59a are provided in an outer 
periphery of the hollow shaft 59. For this reason, the 
inside space 64 of the hollow shaft 59 is communicated 
through the plural small holes 59a with an annular space 65 
formed between the hollow shaft 59 and the roller shaft 58. 
Additionally, the annular space 64 is communicated with an 
inner periphery of the roller 19 through plural small holes 
58a formed in the outer periphery of the roller shaft 58. 
[0039] 

Further, both sides of the roller 19 are provided 
with a roller presser 66 and a side rubber 67. And, as 
shown in Fig. 8, in a flange 68 fitted to an outer 
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periphery of the roller support part 55, there is included 
a rotation detector 69 for detecting the rotation of the 
roller shaft 58. A detection part of this rotation 
detector 69 contacts with an outer periphery of the roller 
shaft 58 rotating integrally with the roller 19, and 
detects the rotation of the roller shaft 58. As the 
rotation detector 69, there are, for example, a magnetic 
system, an optical system and the like. 
[0040] 

Further, the rotation, of the roller shaft 58, 
detected by the rotation detector 69 is transmitted to the 
controller 12 through a signal line 70. When coating the 
masking agent, the roller 19 rolls under a state of being 
pressed to the work surface. As this roller 19 rotates, 
the liquid-like masking agent filled in the inside space 64 
by a relative rotation between the roller shaft 58 and the 
hollow shaft 59 is supplied to the inner periphery of the 
roller 19 through the annular space 65. 
[0041] 

Like this, by the fact that the roller 19 rolls, the 
masking agent is supplied from an inside to the whole 
periphery of the roller 19. Fig. 9 is a block diagram of 
the controller 12 applied to the modified example 3 of the 
present invention. As shown in Fig. 9, the controller 12 
comprises a ROM 70, a RAM 71, a timer 72, a track control 
section 73, a robot posture control section 74, a servo- 
motor driver 75, a control operation unit 76, a masking 
management unit 77, a roller rotation speed detection unit 
80, and a masking management unit 81. 
[0042] 

The ROM 70 is a storage mediiam for storing a program 
showing an operation procedure and the like and a fixed 

data. Further, the RAM 71 is a storage medium, which is 
backed up by a battery, for storing an operation result, a 
teach programming and the like. Further, the timer 72 
generates a sampling time. Further, the track control 
section 73 is a control section generating a position and 
an operation command value of the roller 19. 
[0043] 

Further, the robot posture control section 74 is a 
control section which finds, on the basis of a robot 
posture data in a representative point, a robot posture 
data of an instruction point other than the representative 
point. Further, the servo-control section 76 is a control 
section which generates an operation command signal from 
the operation command value generated by the track control 
section 73 to the servo-motor driver 75. Further, the 
servo-motor driver 78 operates the servo-motor 77 by an 



13 



operation command signal from the servo-control section 76. 
Further, the roller rotation speed detection unit 80 
integrates pulses outputted from the rotation detector 69, 
or operates a rotation speed of the roller 19 from a pulse 
interval. The masking management unit 81 receives a signal 
from the roller rotation speed detection unit 80, and 
outputs a signal which manages a state of the masking and 
changes an operation condition of the robot. 
[0044] 

The masking management unit 77 is adapted so as to be 
capable of performing plural processing at the same time. 
It implements in parallel, for example, the processing of a 
signal from the rotation detector 69, the processing of a 
signal to the control unit and the like by calculating a 
target roller rotation speed, a count of the time, a 
storage and a display processing of each information, and 
the like. Fig. 10 is a graph showing one example of a 
rotation speed change of the roller 19. 
[0045] 

In Fig. 10, an axis of ordinate represents a roller 
rotation speed, and an axis of abscissa represents a time. 
In this embodiment, since the masking agent is supplied by 
a constant pressure, in a case where the rotation speed of 
the roller 19 is too rapid or in a case where the rotation 
speed of the roller 19 is too slow, there is a fear that a 
balance between a supplying amount and a coating amount of 
the masking agent breaks and thus the coating thickness of 
the masking agent does not become uniform. 
[0046] 

Since the rotation speed of the roller 19 is 
determined by an operation speed of the manipulator 11, if 
the operation speed of the manipulator 11 is too rapid or 
too slow, it deviates from a range between a lower limit 
value and an upper limit value of the roller rotation 
speed. For this reason, if the operation speed of the 
manipulator 11 is too slow, the supply amount of the 
masking agent becomes excessive and, if the operation speed 
of the manipulator 11 is too rapid, the supply amount of 
the masking agent becomes insufficient. 
[0047] 

When instructing the masking work operation with 
respect to the work of the manipulator 11, in a case where 
the masking agent is sprayed by using the masking gun like 
the prior art, the normal direction of the work and the 
direction of the gun are necessary to be made the same 
direction similarly to the coating gun. However, in a 
system in which the masking is performed by the fact that 
the roller 19 is slide-contacted with the work surface like 
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the present embodiment, since it is unnecessary to cause 
the direction of the roller 19 to coincide with the normal 
direction of the work, the teaching operation can be easily 
performed. Especially, even in a case where the work shape 
is a curved face, since it is unnecessary to always change 
the direction of the roller 19 while agreeing with a radius 
of curvature of the work, even in a case where the work 
shape changes three-dimensionally, the masking agent can be 
coated by slide-contacting the roller 19 with the work 
surface while an operation state of the wrist part 17 being 
made constant as it is. 
[0048] 

However, an operation direction of the robot and a 
rotation axis of the roller 19 must be made so as to 
perpendicularly intersect. Further, since the base end 
part 18a of the stay 18 supporting the roller 19 is 
elastically supported by the damper 56, even if the roller 
19 contacts with the work surface, the impact on that 
occasion is relaxed. For this reason, the instruction can 
be made by contacting the roller 19 with the work at an 
instruction point without impairing the work or the wrist 
part 17 at a teaching operation time. 
[0049] 

After an input of ON/OFF of the masking at the 
instruction point, the operation speed of the roller 19 is 
made an optional value (the rotation speed of the roller 19 
is above a minimum speed limit) , and a calibration of the 
rotation speed of the roller is performed. After a 
calibration of the manipulator 11 has been started, the 
control operation unit 76 performs a calibration of a 
masking speed at every predetermined sampling time (for 
example, 20 msec) . 
[0050] 

Fig. 11 is a flowchart for implementing the 
calibration by the control operation unit 76. In a step 
Sll shown in Fig. 1 1 (hereafter , "step" is omitted), the 
control operation unit 76 judges whether a roller rotation 
speed V at present exceeds a maximum speed limit value. In 
this Sll, when the roller rotation speed V does not exceed 
the maximum speed limit value, it proceeds to an S12, and 
it is judged whether the roller rotation speed V is below a 
minimum speed limit value. In a case where the roller 
rotation speed V is in a range between the minimum speed 
limit value and the maximiim speed limit value, the 
calibration processing in this time is finished. 
[0051] 

Here, it is explained about a case where, in the Sll, 
the roller rotation speed V exceeds the maximum speed limit 
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value. That is, in the Sll, when the roller rotation speed 
V exceeds the maximum speed limit value, it proceeds to an 
S13, and a difference (V - Vmax) between the roller 
rotation speed V and a maximum speed Vmax and a time are 
stored in the RAM 71. Subsequently, in an S14, the number 
of errors having occurred and the time are displayed in a 
display part (not shown in the drawing) . Next, in an S15, 
an alarm is sounded. 
[0052] 

And, in an S16, a roller speed target value Vr of the 
manipulator 11 is made the maximum speed Vmax. Next, it 
proceeds to an S17, and the roller speed target value Vr is 
sent to the robot posture interpolation operation section 
74. By this, the robot posture interpolation operation 
section 74 increases an interpolation point number of the 
PTP (Point to Point) instruction method so as to become the 
roller speed target value Vr. With this, the processing in 
this time is finished. 
[0053] 

Further, in the S12, in a case where the roller 
rotation speed V is below the minimum speed limit value, it 
proceeds to an S18, and it is judged whether or not the 
roller rotation speed V is zero. In this S18, when the 
roller rotation speed V = 0, it transfers to an S19, and a 
time of V = 0 is stored in the RAM 71. Incidentally, since 
the processing in the S12 and an S21 is the same processing 
as the S14 and the S15, its explanation is omitted. 
[0054] 

In an S22, it is made a movement amount d (d is an 
optional constant) toward a work direction of the 
instruction point. In a next S23, the movement amount d 
toward the work direction is sent to the track control 
section 73. For this reason, the track control section 73 
corrects the instruction point to the work direction by the 
movement amount d. With this, the calibration processing 
in this time is finished. Further, in the S18, when the 
roller rotation speed V is not 0, it proceeds to an S24, 
and a difference (V - Vmix) between the roller rotation 
speed V and a minimum speed Vmix and a time are stored in 
the RAM 71. 
[0055] 

Incidentally, since the processing in an S25 and an 
S26 is the same processing as the S14 and the S15, its 
explanation is omitted. In an S27, the roller speed target 
value Vr of the manipulator 11 is made the minimum speed 
Vmin. Next, it proceeds to an S28, and the roller speed 
target value Vr is sent to the robot posture interpolation 
operation section 74. By this, the robot posture 
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interpolation operation section 74 reduces the 
interpolation point number of the PTP (Point to Point) 
instruction method so as to become the roller speed target 
value Vr. With this, the calibration processing in this 
time is finished. 
[0056] 

Like the above, by repeating, by several times, a 
series of the calibration processing shown in Fig. 11 with 
respect to the masking working operation, it becomes an 
optimum roller rotation speed. For this reason, a man-hour 
at a teaching operation time is remarkably reduced, so that 
the instruction can be easily performed and an instruction 
time can be shortened. Fig. 12 (A) - (C) are views showing 
change states of the roller rotation speed before the 
calibration. Further, Fig. 13 (A) - (C) are views showing 
change states of the roller rotation speed after the 
calibration. 
[0057] 

As shown in Fig. 12 (A) - (C) , under the state before 
the calibration, the roller rotation speed becomes an 
initial set value and a constant value optionally set by an 
instruction operator. And, in the roller rotation speed, 
there is a portion (in Fig. 12 (B) , shown by a broken line) 
which does not satisfy, depending on the work shape, a 
maximum speed limit value and a minimum speed limit value. 
Further, as shown in Fig. 13 (A) - (C) , under the state 
after the calibration, the roller rotation speed is 
increased and reduced by performing the calibration, 
thereby satisfying a speed condition. In addition, in a 
portion where it is considered that the roller does not 
contact with the work and thus the roller speed is 0 (m/s) , 
the speed condition is satisfied by implementing a 
correction processing in which the roller 19 approaches the 
work. Like this, since a robot operation is corrected such 
that the rotation speed, of the roller 19, obtained by the 
rotation detector 69 becomes a target value, the 
instruction operation is easily performed and a masking 
defect owing to a ' change in the rotation speed of the 
roller 19 can be excluded. 
[0058] 

Fig. 14 is a flowchart of a roller speed judgment 
processing after starting the masking. Incidentally, a 
control processing shown in Fig. 14 is implemented in a 
case where a positional deviation and the like of the work 
occur while the masking operation is continuously 
reproduced. The processing shown in Fig. 14 is implemented 
at every predetermined sampling time after the masking 
operation has been started, and it is judged whether or not 
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the masking operation is error by a signal from the 
rotation detector 69. That is, in an S31, a speed signal V 
obtained from the rotation detector 69 at every optional 
sampling time is compared with the maximum value Vmax 

(roller speed limit value) . And, in the S31, when V > 
Vmax, an error processing is implemented in an S33. 

[0059] 

Further, in the S31, when V < Vmax, in an S32 it is 
judged whether the speed is not lower than the minimum 
value Vmin. And, in the S32 if the speed is lower than the 
minimum value Vmin, the error processing is implemented in 
the S33. However, in the S32 when V > Vmin, the processing 
in this time is finished. Next, it is explained about the 
error processing implemented in the above S33. 
[0060] 

Fig. 15 is a flowchart showing a processing procedure 

1 of the error processing. In Fig. 15, if the error 
processing is started, after an error (V - Vmax or V - 
Vmin) from the Vmax or the Vmin and a time have been stored 
in an S41, an alarm is sounded in an S42 and, at the same 
time, an error occurrence number and the time are displayed 
in an S43. LiJce this, when the error occurs, the fact is 
represented that the rotation speed, of the roller 19, 
detected by the rotation detector 69 is not an optimum 
rotation speed region when the masking is performed. With 
this, a series of the error processing is finished. 

[0061] 

Fig. 16 is a flowchart showing a processing procedure 

2 of the error processing. In Fig. 16 if the error 
processing is started, after a two-way valve provided in 
the masking agent supply unit 21 has been closed in an S61, 
the error (V - Vmax or V - Vmin) from the Vmax or the Vmin 
and the time are stored in an S62. Thereafter, the alarm 
is sounded in an S53 and, at the same time, the error 
occurrence number and the time are displayed in an S63. 
With this, a series of the error processing is finished. 
[0062] 

Fig. 17 is a flowchart showing a processing procedure 

3 of the error processing. In Fig. 17 if the error 
processing is started, in an S71 it is judged whether or 
not a detected speed, of the roller 19, detected by the 
rotation detector 69 exceeds the maximum speed limit value. 
7\nd, in the S71, in a case where the detected speed of the 
roller 19 exceeds the maximiim speed limit value, the 
processing is performed by the following procedure. 

[0063] 

In an S72, the (V - Vmax) value and the time are 
stored. In a next S73, a frequency of the errors having 
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occurred and the time are displayed in a display section. 
And, the alarm is sounded in an S74, thereby notifying. 
Subsequently, in an S75 the roller speed target value Vr of 
the manipulator 11 is made the maximum speed Vmax. After 
this, in an S7 6 the roller speed target value Vr is sent to 
the robot posture interpolation operation section 74. 
Next, the robot posture interpolation operation section 74 
reduces an interpolation point number of the PTP (Point to 
Point) instruction method so as to become set roller speed 
target value Vr . With this, the error processing in this 
time is finished. 
[0064] 

Further, in the S71, when the detected speed of the 
roller 19 does not exceed the maximum speed limit value, it 
transfers to an S77, and it is judged whether or not the 
detected speed, of the roller 19, detected by the rotation 
detector 69 is lower than the minimum sped limit value. In 
the S77, when the detected speed of the roller 19 is lower 
than the minimum speed limit value, it proceeds to an S78, 
and the (V - Vmin) value and the time are stored. In a 
next S79, a frequency of the errors having occurred and the 
time are displayed in the display section. And, the alarm 
is sounded in an S80, thereby notifying. 
[0065] 

In a next S81, an instruction point is corrected to a 
head angle direction of the roller 19 by a movement amount 
d. And, in an S82, the movement amount d toward a work 
direction is sent to the track control section 73. The 
track control section 73 corrects the instruction point to 
the work direction by the movement amount d. Further, in 
the S77, when the detected speed of the roller 19 is higher 
than the minimum speed limit value, it is deemed to be 
normal when the roller speed at present is less than the 
maximum speed and larger than the minimum speed, and the 
processing in this time is finished. Like this, since the 
robot operation is corrected such that the rotation speed, 
of the roller 19, obtained by the rotation detector 69 
becomes the target value, the instruction operation is 
easily performed and a masking defect owing to a change in 
the rotation speed of the roller 19 can be excluded. 
[0066] 

Fig. 18 is a flowchart showing a processing procedure 
4 of the error processing. In Fig. 18 if the error 
processing is started, in an S91 it is judged whether or 
not the detected speed, of the roller 19, detected by the 
rotation detector 69 exceeds the maximum speed limit value. 
And, in the S91, in the case where the detected speed of 
the roller 19 exceeds the maximum speed limit value, the 
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processing is performed by the following procedure. 
[0067] 

In an S92, a masking agent supply valve provided in 
the masking agent supply unit 21 is closed. In a next S93, 
the (V - Vmax) value and the time are stored. Subsequently 
in an S94, the frequency of the errors having occurred and 
the time are displayed in the display section. And, the 
alarm is sounded in an S95, thereby notifying. 
Subsequently, in an S96 the roller speed target value Vr of 
the manipulator 11 is made the maximum speed Vmax. After 
this, in an S97 the roller speed target value Vr is sent to 
the robot posture interpolation operation section 74. 
Next, the robot posture interpolation operation section 74 
reduces the interpolation point number of the PTP (Point to 
Point) instruction method so as to become set roller speed 
target value Vr. With this, the error processing in this 
time is finished. 
[0068] 

Further, in the S91, when the detected speed of the 
roller 19 does not exceed the maximum speed limit value, it 
transfers to an S98, and it is judged whether or not the 
detected speed, of the roller 19, detected by the rotation 
detector 69 is lower than the minimum speed limit value. 
In the S98, when the detected speed of the roller 19 is 
lower than the minimum speed limit value, it proceeds to an 
S99, and the masking agent supply valve provided in the 
masking agent supply unit 21 is closed. In a next SlOO, 
the (V - Vmin) value and the time are stored. Subsequently 
in an SlOl, the frequency of the errors having occurred and 
the time are displayed in the display section. And, the 
alarm is sounded in an S102, thereby notifying. 
[0069] 

In a next S103, the instruction point is corrected to 
the head angle direction of the roller 19 by the movement 
amount d. And, in an SI 04, the movement amount d toward 
the work direction is sent to the track control section 73. 
The track control section 73 corrects the instruction point 
to the work direction by the movement amount d. Further, 
in the S98, when the detected speed of the roller 19 is 
higher than the minimum speed limit value, it is deemed to 
be normal when the roller speed at present is less than the 
maximum speed and larger than the minimum speed, and the 
processing in this time is finished. Like this, since the 
robot operation is corrected such that the rotation speed, 
of the roller 19, obtained by the rotation detector 69 
becomes the target value, the instruction operation is 
easily performed and the masking defect owing to the change 
in the rotation speed of the roller 19 can be excluded. 
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[0070] 

Incidentally, in the above embodiment, the 
constitution in which the roller 19 coating the masking 
agent is mounted to the arm tip of the articulated type 
robot has been cited as one example, but it is not limited 
to this, and it is of course that a constitution in which 
the above roller 19 is mounted to a robot of other type can 
be adopted. Further, in the above embodiment, the case 
where the masking agent is coated by the roller has been 
cited as one example, it is not limited to this, and it is 
of course that it can be applied also to a case where, for 
example, a paint and the like are coated. 
[0071] 

[Advantages of the Invention] 

As mentioned above, according to the present 
invention, since the coating agent supplied, by the pump 
means provided in the space formed inside the roller, to 
the roller with the rotation of the porous roller is 
supplied from the inner periphery side to the outer 
periphery side of the roller while being pressurized, the 
coating agent can be supplied to the outer periphery side 
of the roller at a flow rate complying with the rotation 
speed of the roller, so that the film thickness of the 
coating agent can be made uniform by reducing the 
dispersion in the film thickness of the coating agent. 
Further, since it is unnecessary to cause the direction of 
the roller to coincide with the normal direction of the 
work like the spray system, the teaching operation can be 
easily performed. For this reason, even in a case where 
the work shape is the curved face, since it is unnecessary 
to always change the direction of the roller while 
complying with the radius of curvature of the work, even in 
a case where the work shape changes three-dimensionally, 
the coating agent can be coated by slide-contacting the 
roller with the work surface with the operation state of 
the robot being made approximately constant as it is. 
[Brief Description of the Drawings] 
[Fig. 1] 

It is a side view showing a constitution of one 
embodiment of a robot for coating according to the present 
invention. 
[Fig. 2] 

It is a cross-sectional view showing an internal 
structure of a roller. 
[Fig. 3] 

It is a view showing an external shape of a rotating 

shaft. 
[Fig. 4]- 
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It is a cross-sectional view showing a modified 
example 1 of the present invention. 
[Fig. 5] 

It is a cross-sectional view showing a modified 
example 2 of the present invention. 
[Fig. 6] 

It is a plan view showing a modified example 3 of the 
present invention. 
[Fig. 7] 

It is a cross-sectional view showing the modified 
example 3 of the present invention. 
[Fig. 8] 

It is a view showing a rotation detector while being 
enlarged. 
[Fig. 9] 

It is a block diagram of a controller applied to the 
modified example 3 of the present invention. 
[Fig. 10] 

It is a graph showing one example of a rotation speed 
change of a roller. 
[Fig. 11] 

It is a flowchart for implementing a calibration by a 

control operation unit. 
[Fig. 12] 

It is a view showing a change state of a roller 
rotation speed before the calibration. 
[Fig. 13] 

It is a view showing the change state of the roller 
rotation speed after the calibration. 
[Fig. 14] 

It is a flowchart of a roller rotation speed judgment 
processing after starting a maslcing. 
[Fig. 15] 

It is a flowchart showing a processing procedure 1 of 
an error processing. 
[Fig. 16] 

It is a flowchart showing a processing procedure 2 of 
the error processing. 
[Fig. 17] 

It is a flowchart showing a processing procedure 3 of 
the error processing. 
[Fig. 18] 

It is a flowchart showing a processing procedure 4 of 
the error processing. 
[Fig. 19] 

It is a perspective view showing a situation in a 
case where a masJcing agent is sprayed by using a masking 
gun. 
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[Description of Reference Niamerals] 

11 manipulator 

12 controller 

13 base 

14 swing base 

15 first arm 

16 second arm 

17 wrist part 

18 stay 

19 roller for coating masking agent 

20 teaching operation unit 

21 masking agent supply unit 

22 masking agent supply tube 

23 coating agent supply mechanism 

24 hollow shaft 

28a - 28d small hole 

29 rotating shaft 

33 flange 

34 spiral groove 

35 Mono pump 

36 stator 

37 rotor 

40 flange 

41 universal joint 

55 roller support part 

56 damper 

58 roller shaft 

59 hollow shaft 

68 roller rotation detection section 

69 rotation detector 

70 ROM 

71 RAM 

72 timer 

73 track control section 

74 robot posture control section 

75 servo-motor driver 

76 control operation unit 

77 masking management unit 

80 roller rotation speed detection unit 

81 masking management "unit 
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FIG. 1 

11 MANIPULATOR 

19 ROLLER FOR COATING MASKING AGENT 

17 WRIST PART 

16 SECOND ARM 

15 FIRST ARM 

12 CONTROLLER 

FIG. 2 

22 MASKING AGENT SUPPLY TUBE 
28d SMALL HOLE 

33 FLANGE 

24 HOLLOW SHAFT 

34 SPIRAL GROOVE 

19 ROLLER FOR COATING MASKING AGENT 
FIG. 15 

541 (V - Vmax) OR (V - Vmin) VALUE AND TIME ARE STORED 

542 ALARM IS SOUNDED 

S.43 ERROR OCCURRENCE FREQUENCY AND TIME ARE DISPLAYED 

FIG. 5 

36 STATOR 

35 Mono PUMP 

37 ROTOR 

FIG. 10 

(1) ROLLER ROTATION SPEED 

(2) TIME 

II: ROLLER ROTATION SPEED UPPER LIMIT VALUE 

I: ROLLER ROTATION SPEED CHANGE 

III: ROLLER ROTATION SPEED LOWER LIMIT VALUE 

FIG. 9 

72 TIMER 

2 0 TEACHING OPERATION UNIT 

7 6 CONTROL OPERATION UNIT 

7 8 SERVO- CONTROL SECTION 

75 SEVO-MOTOR DRIVER 

77 MOTOR 

7 3 TRACK CONTROL SECTION 

7 4 ROBOT POSTURE INTERPOLATION OPERATION SECTION 

8 0 MASKING MANAGEMENT UNIT 

81 ROLLER ROTATION SPEED DETECTION UNIT 

FIG. 12 

(1) BEFORE CALIBRATION 

(2) ROLLER TIP SPEED 
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(3) TIME 

(4) ROLLER ROTATION SPEED 

(5) TIME 

(6) MZ\XIMUM SPEED LIMIT VALUE 

(7) MINIMUM SPEED LIMIT VALUE 

(8) OPERATION DIRECTION 

(9) WORK 

FIG. 13 

(1) AFTER CALIBRATION 

(2) ROLLER TIP SPEED 

(3) TIME 

(4) ROLLER ROTATION SPEED 

(5) TIME 

(6) MAXIMUM SPEED LIMIT VALUE 

(7) MINIMUM SPEED LIMIT VALUE 

(8) OPERATION DIRECTION 

( 9 ) WORK 

FIG. 14 

(1) PROCESSING AFTER STARTING A MASKING 
EVERY SAMPLING TIME 
(a f20 [msec] ) 

531 V > SPEED MAXIMUM VALUE (Vltiax) 

532 V < SPEED MINIMUM VALUE (Vitiin) 

53 3 ERROR PROCESSING 

FIG. 11 

511 V > MAXIMUM SPEED LIMIT VALUE (Vmax) ? 

513 (V - Vmax) VALUE AND TIME ARE STORED 

514 ERROR OCCURRENCE FREQUENCY AND TIME ARE DISPLAYED 

515 ALARM IS SOUNDED 

51 6 GUN TIP SPEED Vr OF ROBOT IS SET AS FOLLOWS Vr = Vmax 

517 ROBOT POSTURE INTERPOLATION OPERATION SECTION 

512 V < MINIMUM SPEED LIMIT VALUE (Vmin) ? 
SIB V= 0 (SPEED 0 [m/s] ) ? 

519 TIME OF V = 0 IS STORED 

S2 0 ERROR OCURRENCE FREQUENCY AND TIME ARE DISPLAYED 

521 ALARM IS SOUNDED 

522 INSTRUCTION POINT IS CORRECTED TO HEAD ANGLE DIRECTION 
OF GUN BY MOVEMENT AMOUNT d 

523 TRACK CONTROL SECTION 

S2 4 (V - Vmin) VALUE AND TIME ARE STORED 

S2 5 ERROR OCCURRENCE FREQUENCY AND TIME ARE DISPLAYED 

S2 6 ALARM IS SOUNDED 

S27 GUN TIP SPEED Vr OF ROBOT IS SET AS FOLLOWS Vr = Vmin 

S2 8 ROBOT POSTURE INTERPOLATION OPERATION SECTION 
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FIG. 16 

561 MASKING AGENT SUPPLY VALVE IS CLOSED 

562 {V - Vmax) OR (V - Vmln) VALUE AND TIME ARE STORED 

563 ALARM IS SOUNDED 

564 ERROR OCCURRENCE FREQUENCY AND TIME ARE DISPLAYED 
FIG. 17 

571 V > MAXIMUM SPEED LIMIT VALUE (Vmax) ? 

572 (V - Vmax) VALUE AND TIME ARE STORED 

573 ERROR OCCURRENCE FREQUENCY AND TIME ARE DISPLAYED 
S7 4 ALARM IS SOUNDED 

S75 GUN TIP SPEED Vr OF ROBOT IS SET AS FOLLOWS Vr = Vmax 

S7 6 ROBOT POSTURE INTERPOLATION OPERATION SECTION 

577 V < MINIMUM SPEED LIMIT VALUE (Vmin) 

578 (V - Vmin) VALUE AND TIME ARE STORED 

579 ERROR OCCURRENCE FREQUENCY AND TIME ARE DISPLAYED 

580 ALARM IS SOUNDED 

581 INSTRUCTION POINT IS CORRECTED TO HEAD ANGLE DIRECTION 
OF GUN BY MOVEMENT AMOUNT d 

582 TRACK CONTROL SECTION 

FIG. 18 

591 V > MAXIMUM SPEED LIMIT VALUE (Vmax) ? 

592 MASKING AGENT SUPPLY VALVE IS CLOSED 

593 (V - Vmax) VALUE AND TIME ARE STORED 

594 ERROR OCCURRENCE FREQUENCY AND TIME ARE DISPLAYED 

8 95 ALARM IS SOUNDED 

596 GUN TIP SPEED Vr OF ROBOT IS SET AS FOLLOWS Vr = Vmax 

597 ROBOT POSTURE INTERPOLATION OPERATION SECTION 

598 V < MINIMUM SPEED LIMIT VALUE (Vmin) 

599 MASKING AGENT SUPPLY VALVE IS CLOSED 

5100 (V - Vmin) VALUE AND TIME ARE STORED 

5101 ERROR OCCURRENCE FREQUENCY AND TIME ARE DISPLAYED 

51 02 ALARM IS SOUNDED 

SI 03 INSTRUCTION POINT IS CORRECTED TO HEAD ANGLE 

DIRECTION OF GUN BY MOVEMENT AMOUNT d 
S104 TRACK CONTROL SECTION 
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[0 0 0 3] -^^t":::.!/- ^Witl^^HI^-rS^yhn 

- 7 x(x m^mn^ ^^Ati^titzu-^ mm^>^-r 

m:.^il'y(Dni^RXl^^-^^7~J^<Dm^A~^ FTP 
(Point to Point) $L7m\^l^r--^-^y^v'—^ii 

m-^Lx-^^t°^u~^(D7~j^Rxj^^t^(Dmim so 

[0 0 0 4] ttc. [^-roy-^iC^L, |2Iffi<D^gfe 

mmxtximm $ tir v ^ s Afew^ssc^^i- b 

(7)-r;^aryi^^tf 5*St LTfi, 0-[|xLtf AfeW^gSB 
V ;^ df y h 5 V > ( j; V X :3r y ^r-7*^-e 

(7)-^ ;^ ^ y ^ iXT I ^ I ^ B &(Dl^a55^©^^5 B feT- 
[0 0 0 5] 

t^T-(Dmm^yXy~ h yU 7-(D^^^fT 5 i 9 

m.-»yt-m^h.fzMm^i^yv^m\'^xwk 
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Id 0 0 6] *fc, o3j?s/ w^Wk^^fz.'^^^^y^is 
[0 0 0 7] 01 9icjoV^T. •^T.^v^iJyxx-^'^ 

"7 ■i>(ji'mc)5PiAxu\^h-^7.^ymit^^mm 

^ifyiii. ■r:^^ym2^mi-?>-r:A^ymm 

^^^^ym2m-^mMy<'^-yx\\k^m^t: 

*»^Tntlt?L (la.T^-frT) t^^tSo ^^^y^i^ 

fp^ 5 J: 5 ;^ ^ :^^^J 2 ©if - y ^ \i 
[0 0 0 8] ^<Dj;5l--=«':^=¥yi/:^yi^li/^T-r7. 

^ym2^^%m-^%^. n^<ryv-^ 

mt^-^xf£<. ^7^^y^l^y\mk^m-H^tn 

fc, ■^^^y^liyit^h^k^mhtitL^T.^ym 
2 roitlt/^ ^ - y ^ 7 - lets C -C 19 H 5 iCfii 

[0 0 0 9] ^Pjt, 7-^ 3(7)^^l;5^Ti^-CV^/c:^'g- 
2 »ltl^/^^-y^5^^ 19 ^ 5 icfp^ 5 J; 5 

y^;ifyt7)f-tt5 19 iiD-7^iiV^-r-7;^dryi^'^J 

C7? 7 - ic^t $ ^Lfc n - 7 ?r 7 - ^ icif L#(t Tfeft 
§-B:SrticJ;i5, D-7(D^jaicjt*^tifcv;^dry 

mui\^t^i,'^7.^ymm^t^fixL%bh. v 
^^ymm'^mw-m-xti<tii^. 
[0 0 1 0] ^rT\ ^mm\'ihBWkm^m9:Ltcm^ 

[0 0 11] 

[mssri^^-rsfcfefD^g] mmmmm^fz 



3 

[0 0 12] t^oT. ^^BJiCitltf. n-7(Ort*|5til 

j±Lxx2~y(Dmmt>hmmm'^-r?>t')b. p- lo 
7 (Dmmm\^jt^ zfcmxmmii^-y<nmm\^ 

xmmmmmmm-i'x^ 5„ 

[0 0 13] 

rm\c^^^xmmti>. m i tt^^^mi^^^m^fntit^ 
y h(D~%mm(om)^^^^-t'^mmxhz. m i i^^i- 

:^t^-r:=-t°a.\^'-^ 1 1 -v^f^U-^ 1 1©®! 
{^^ftilJPtS^y ho-7 1 2 20 
y h(7)-7^t°^ 1 1 (±, gi&$l#r-(7)y- h 

y 7-MgSrig-t-l^ 7 -r y l::iSt $ ixT I ^5„ 
[0 0 14] vr^t-ztu-^ 1 "fubr-^-^^yV 

■efeSo vr.t°^u-^ 1 ifi. ^B&. 3 ir. S 
^ 1 3 ±-cigiH]i-5 Jilni-<-^ i4t. mm^-^ 1 4 

;5^?57R¥;!?^(-ji?it5^2T-i.l 6 
[0 0 1 5] ^t^l 71::fl, S^^LTv;^ 30 

^v^^Mmri-y 1 9 (t^T rn-7 1 9j m-f 

[0 0 16] tfc, 3i/hn-7l 2 till. v^nfrLl/ 
1 l«I)if1^^T^-^y^^ftt5ISM1^$tl5 

T^-^ymi'^^=^yh2omm^fix\^^i. 

!?Pft$tiTn-7 1 9(D^g^^*;^[6]SrPSIt5<t 
5lC/j:o-Ci3«5. #^-:5'^4^>^^-7 1 2;5^f)<D$J 

-A 1 6 , ^t§i5 1 7 ?rwiit5 i 5 mm^h^. * 
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7 1 2(C7^-K/<2/i^^tl5o 
lO 0 1 71 Sfc. ^^^^rVi/^Jfti^^-s/ b 
T) J:i9Et$tlfc^:x-y2 2f±. n-7l91cSii 

:/ mfrs^-r) -^^^ymowm^^y 

bci-;l^t5o @2ttP-7l 9(D[^gpliig^,T^t«»f 
mmxh^o m2\C7^ti.0K. n-7l9lC(l, D- 
7 1 9rolHlifelc:#o-C?^;|^©-r7.dfyi/^J^n-7 1 9 

[0 0 18] ;^r-18{4. ±*-;6^?>;^».5i:L#:^^('Jg 

is^tL. ^tgpi 7 (omKm^^thtcm^i s a 
t . 1 8 a i 19 5feMii®ffi-r5^a5 1 s b t ^ 

^tSo Ml 8 bro^feSlcii. tt'Stt2 4^5^RF^^x 

Tl^5o r(75t|'^«]2 4«. ^2T-i=,l 6(Dji?i:^lRl 

l-Xit^tLfc(^'^$|li2 4£D£«^li[4, 
#t|^^^-7-2 2;55^^§ti5^^$P2 S^Wn^flX 
V^5o 4'^tt2 4CDfei»i-(l. [iP2 6/5?^ 

ttiLTl^^o ^<7)iP2 6[l, tf3^(|S2 4(7)f^aiCffM 

S2 7tiat5/h?L2 8 a~2 8 d/J5^:fe- 

fS][c-^iJ(cS(tP5ixTV^5„ /K-fL2 8 a~2 8 d 

(4. iEg;55^^M^e'3. *IIJg^il-^-14-7;^dry^'#J;55^ 

T';&fi!j©/jN?L 28b, 28c, 28d K^flX-X 
%ttj:i>Xl\mf^^flX\^^o 

[0 0 19] ^(Dtz^. -^7s^y^n'^^^=^~y'2 2 
5r^LT#t^$tifcT^dry^'^j}i^ ±Mi)ro/h?L2 8 
a ^^^,#< n±ai LT™»J»/h?L 2 8 d »B±tlig^5jg/> 
i-?>r,b;55|55jh^ti. «-/h7L2 8 a~2 8 d^^tlitfl^ 
^iCRtm^nSo tfStt2 4<7?g2 711(4. lP2 6;i^ 
e>|H]^f|!|2 9;65^A$tiTV^6o HI 3 (4[H]feW 2 9 

[0 0 2 0] 0 3(^^1-4 5 iC, [H]fett2 9(4. ^Jiii 

p,^^^^^lcffM$i^fc^.^^^?t3 4^tt5„ Sit. 0 

K3 l^^^ffitTV^So ^LT, (t'^$|ll2 4(D^2 7li 
IeIi|Giftil2 9^S^A§tl5^, o y K3 1 ^^MP 2 6 d^t) 

>m5\Z.\X^^\.fzM%hfi.h. ttz. nyK3 1(4. M 
P 2 6^r^S-r5^3 0[c#if §i^fci/-;^gp|^3 2ic 

[00 2 1] ^ 1 3 0 5 4 5 \m^^Mz.y 
7>v^3 3;5««l2 9(D:&iIMOT4fei^T^^5o ^ 
©77>v;3 314. ^Jl{Bfl;j5n^7 1 9(DmM^^^^ 
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7 1 %(r>nm^yyy'y^2>^'k\^Xny K3 i. 01^ 
fl&2 gt^-eS^tlSo ioT, t^«l2 4©g2 7 lC# 
A$tifclElfe«i2 9fi, n-7l SiD^iimctD- 
[0 0 2 2] 0^112 9 It. ^m-^is.-y5nt^h%xm\ 
[eIl9ia^fi!c$^^fcf5*^^^ro^S3 o^^-r^ifcto. o- 

7 1 9:55S^H-;^fS]t[Hltet5i:*(-^^^y^':^J#fc|& 
f-a-7'2 2^:^^L■Cc^3^#2 4«S2 7tift|^$tlfc 

ite2 4©^/jqL2 8 a~2 8 d;5^pDfi:ffi$^l5„ 

1 9(Q|^ji{t(l. ^^#2 4W#/HL2 8 a 
~2 8 d^^btfctti$tlfc-7^dr:/^Wttl&$n5o ^ 
LT. n-7 1 9 ;4^iiteBi1-S:: iridic -7^^^^'^J;55 
D-7 1 9Wl^ftiJ;i^?3^Ji(cftf^$n5„ 
[0 0 2 3] [i]itott2 9©Ii]!fei:(4, n-71 

fetii^) P-7 1 9CD|^^[ctt^$tl5-7^dry^^J(D 
ti-^J? •? 'fe < ^-fim- 1 Jfe 5 i 5 (d^^fli 1 5 r -i: ;i5 

[ 0 0 2 4 ] s 4 \i-^mi<nm>m \ ^^^-tmmmx 

(C^ 'Iff^^iJ 1 Tli. P-7 1 9 m''^% 2 4 (D^Jit^S 
t^tlTV^So tfc, [E]telA2 9(73D-7 K3 

[0 0 2 5] ^Wfcifc, P-7 1 9St>'^i^fft2 4(±, 

^mn2 9mtLxmmm\z-m^fix\'^. 

T, n-7 1 9 r^v::it°;x V-^ 1 1 (Dftf^tCj: 13 !7- 
ftLr4'^$|fe2 4 t[Hli^#2 9 t;0«^SMlHlfet-5„ ^<?) 

'i^^fifz-77.i^ymt^h^hm^A\z.^^xi^i3]^ 

[0 0 2 6] rji(iit), h^hm3Ati\z.m^hfc 

V ;^ ^ y ^^^J;iSApff $ix5/c*.-7>^dfy ^^J;i^ 

2 4cD#/h?L2 8 a~2 8 d^^tjPtai^tLS, ioT. 

0-7 1 9C0f^JliC(t, f ^llfl 2 4 t75#/h?L 2 8 a ~ 2 

T, 0-71 9^5iga-r5::t(-J:"?^^^>^^J^5o 

[0 0 2 7] ^fjfr, ff^$|li2 4tia^«l2 9i:;S5tBj5|- 
IHifett, n-7 1 9(D|iIigiclClt#!lL-CV^5„ ^cDfc 
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<. n-7i 9(D|HliKi:i^#?5 9^;<^-;^M)?t/j:5 

[0 0 2 8] SI 5 \t^^m(Dmm 2 ^^stmrn'^mx 

&5„ i^. 05ie:fc^^T, ±|e||Ji#iJ^;|^-g|3^)-lC(j;[^ 

10 ttrv^^o r(0^-y/Jfy7°3 5 ft, 1'Stt2 4(Drt^ 
l-ffM^tLfc;^^-^? 3 6 t XT-^ 3 6 rticjf A^tt 
/cn-i? 3 7 t;6^P>;:cSo Xx-i? 3 6 WrtgpiCd, ir 

«^3 6aij5^{t^tLTV>5„ tfc, n-^3 7ft, »f 

b^fit.%m^m^^z.h\Li.^mmi\^x\^ 

[0 0 2 9] ^ tr. ;^T-^3 6(D»^8S3 6 a 1I#A 
$tifcn-^3 7/55lH]fet5rtl::J;!59fE?&3 6 a irn 
3 7 t(7)rp1t^ffM$iXfc^ra3 8;5SifEi^^^{l:$ 

20 ^-fl^^ilj^immir^, Z.fl\Liy)^ Xx-^3 6CD 
»K^3 6 a tC)jftALf^})ic#:(t, ^TbI 3 8 t Jfc(^||i] 

X\^h. Z.<D7yy'yA0(D^^\L\t. P-7l9(D(i! 

^/Vi/a^WA l;6S^ltibtiTl/^5„ 
[0 0 3 0] :3--/^— !^/l'-:^3-Y>'h4 l(t, o-:? 3 
7CDagi51^S^$tLfc||ltt4 2t, 77^-^4 0(Drt 

Mi::g^^tlfc||2$|i|4 3 ^I«j42t^2il43 

=./<~^/V'yB^ y h 4 1(4, i^-zU^UA 5 ^tLX 
tStt 2 4 cOiMicSi "9 (t hfltc:>J ^>y^^«>r-^ 4 

i)mcj;i9X*-|^l::^ii$tifc-7;:^dry^^j{4^ 

4 6rtic^»^tT.fc^^S^:/^5/5\ '>-;l'W4 5[CJ; 

[0 0 3 1] -kfz. w^uP!AA(Dnmm%^Mz\f 

VAT, 4 8(1. ||1«|4 2S.t/l2tt4 Sl^iSltf^tL 
tzmiA2, 5 0lC}fii$tl.XV^5„ ^LT. tV4 
40 7 , 4 8(4. 3^/W^^.5 1, 5 2(D/^t>;^t-J;i9f^^ 
$tlTV>5„ ^e^oT. ma5lt4 4|4. ^I«l4 2t^ 

2«i4 3 t(Df^xm5\^Rnmio^t-'M.'^-f^:^\^\z.^ 
m^m\Mmhfix\^^. ^ntz^^ w^u^aa 
(4. ^~7i^t~m^mm.t^y7>i>A0(D]m^ 

[0 0 3 2] r^DJ;5^-#^$n-tV^5fcfe, 0-7 1 

Qi)^u-^^m\z.W^LtzmmxmiirZk. 0-7 1 
9(D[Hli^;a57 7yv?4 0S.U«^"/^— tf-ZUi^a^ry h4 
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[0 0 3 31 rtit^if). ms8[:.m^hfc-r:^^ 

^/h7L2 8 a~2 8 d^aigLTSttil^fLSo ioT. 
13-7 1 9(Df*iljaiC(i. tti^#2 4 0#/h?L2 8 a~2 

-7 1 9 (D\;Hmi^(=±m^Wi^^hio 10 

[0 0 3 4] ^-y^^Vys 5(7)n-^ 3 7cD 

[0 0 3 51 06 itmmmm\ 3 ^^t^ffisx-fe 

5o Sfc. |ll7(i*«B;3W^ff^0-f|3^^tffiifffill!T'fe 20 

^Km-m^i^Lx^mmm-ti. met* 

8lcJ;l9iIiKBItg^c:5KF$|^TV^5, ;^r- 
isw^feffiii, 0-71 9WIElte^'il^l;:^^tf3nfcp- 
7^^faR5 sii^^StiTV^So r(Dn-7SSF^5 5 
iCltt, •7;^dr>'^^Jffi^^^-:/2 2^5g^$tLTl^ 

So 

[0 0 3 6l [il7lc^-rJ:5lc, 8(7)S«i 30 

8 a (i. ^1-^5 7 05feSlC|S(t fctlTt^y/N 5 6 
$tlTV^5o r(Dyy^-?5 6<7?[^a5T'(i, ;^-r-18(D 
-g|3(C7 7yv'l 0 0;^5@^$tl> r.(D77yv=10 0 

\mmmicm^tixv^?>. 

[0 0 3 71 ioT. D-7 1 9;S5T7^^^g[C}fji$ 

U^ti^o ^m^. -7^^ymm. ^t^7icfe 

mm^wM^Mzn-yn^^mm^iix^^^^. ^ 

^\^. D-7*l|5 8(7)[^l{c:tt, t^ttS 9;a5#l$ix 
Tio>9. 4i^tt5 9(7)^ltn-7llll5 8(D[^jit(Dffg 
-<T y y y 6 0 , 6 1 RU'y-)^mi 6 2,63 
^5^<tLTV^5„ ^rLt. tt'^ttS 9i7)[^?g|5^rH^6 4{C 
ti, ■=?^dfyi/^mi^^^-:/2 2^ifrLT«t^$tlfc 

[0 0 3 81 t^til 5 9 (l^Ji tiiiC(7)/J^a 5 9 a 
itbttTV^S„ ^(n>fzt>. 1^^11115 9(7)^^11^^6 4 
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ii, S*C?^rBl 6 4 fl, n-7tt5 8(7)^jaiCff^fig^tl.fi 
1SiC(7)/WL5 8 a ^^LTd-7 1 9©rt^|iJil$;h. 

[0 0 3 91 0-7 1 9®WIlJlCtt, D-7J¥$ 

;l6 6t. f-^ K7^^-6 7/55^1■j-f3tlTV^5. 
-C, ig81C^-rj;5t> P-7XJtg|5 5 ScO^JilrM^ 
$tb;rc77:/i^6 8|i:tt, n-7«i5 8(7)lH]i^^^^ait 

tU^6 grol^Ml, n-7l gir-frl^lHliil-So- 
^ttS 8(75^jg[::MttLT*5i9. n-7|ft5 8®lH]te^ 
ItttitSo Ie]te1^tH^6 9(i, 

[0 0 4 0] mmmm 2\^i,^m^f^ft.v 

-7«5 8©[s]fel±. ff-§-ii7 0^:^^LT3y hP-7 

i2\L^^hii^o ^^^ym^mit^'B\x ^~ 

D-7I 9ro0fel^#oTn-7lft5 8 tl^^llis 9i 

[0 0 4 11 rtoi^l-. n-7 1 9;55^||)-t5^tiC 
i.^-r7.^ym\ii^^-y 1 9£0|^ttiJ;5^f54?jim^$ 
l2l9(i*^P^©tff^^J3iC®ffl^tl.5=^^hP- 
yi'io^yuy^mxhio SI 9 1-^1" J; 5 ^yh 

n-7l2{i. ROM70t. RAM71i:. ^^-^l 
2 i . Dlii^JilgC 7 3 . utsy Vmm^ 7 At. 

7S^-^ K7^/<7 5 uwm'^wi 6 -7 
7.^yv<^mmwn t. ^-yEummmmws 0 

^^^y^'Smmus 1 ti^hm!&^hx\^^^. 
[0 0 4 2] R OM 7 0 (1. mmw^^^i-f^ ^'y 

j^'^m'^^v'-^ mni-?>tzmtmtmxh^. 

ttz. RAM 7 1(1, y<yT^J\Ll^y<yir7y^:^fl 

^mm^m±0.t^umxh^. 
[0 0 4 3] tfz. utsy ymum 7 4 [i, mi^. 

(Dx2:r.yvmmy'-'^^Miibmm^xh^o -^tz. f- 
-mm^7 6it. m.mm^7 3\zx^xm^fitt 

^/n 8 tt. i—t^pym 7 6 d^btoijftm^if -^ic J; 
mm&m%t^o -^y^^y^^mmsiix n-7 
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[0 0 4 4] •7:^^y^tagS7 7(i, ^i:(DMIr 

[0 0 4 5] |1110lifcV^T. Mfio-^Sfeiig^ 
ymr^~'&J±:hX^Wi^^mtc)i:). 9(Z)[H]i^ 10 

[0 04 6] P-7 1 9 (D^^m&lt. ^=^t°^ 
1 l(Dmimm^X^^~:^^±)b. -e^t-r^U-^l 1 

r^^&{cfj:^XLiOo 

[0 0 4 7] -7^t°^y—^ 1 l(Df7-^ie:M-f5-7X 

iiy^m^x-r:^^ym^^k^mim^\t. mm 
y t m^cr^f-i^mmm t :ijy<Dmm-m{c 

T% r^~i'ymmmM\^nx.^o m^u-^fm so 
mmxh^m^xi,9-^mm^i^\z^ij^xv~ 

3 Jxmmitt^M^xh^t^ 1 7 (Dijf^t^ 

[0 0 4 8] L;5^L. ot^yV(omf^:^^hvi-yl9 
n-7 1 9 -k%mh7.y— 1 8 (DSiiS^ 1 8 a tt. 
9;55y^^l|glc^feLTt>^«^0»^5gfP§ix 40 

v-^\zmk^^xm^x^ 5„ 

[0 0 4 9] |!c*^,T^^^>'^-(D:tV, i!ry<DKh 
n-7 1 9«ii{^iiS(±. ■^^©fi 1 g» 

|i|i^ji^;J5ft/Mg[fij|5gj^i±) h\.xms o-7©0 

&\m%my-f3 ym%% (0ilx.«, 2 Om s e 
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[00 5 0] 011 \'i.%m'^W^W 7 6 y 

^^g7 614, 01 1 |e:;^t>^xyys 1 1 (OT 

r7:/j ^mti,) xm(Dx2~ymmmym± 

mmmmmm^x\.'f£\^t^t'oii^^m'&-r^, rws 
1 ii::fc^v^-c, ^-ymummi^M:izmmmimm 

m^mmmmTM^x\^'fiv^i)-k' 5 ^^^^j^ts^ 
L, o-ymmmmm^m&mmmt^±mm\ 
mwt(D^m\H\^A^x^^^m^ii. ^lUiD^^yyu 

[0 0 5 1] rrT% SlltCfcl^T. n-7[H]^^g 

fitib. siixu~y^mmmm:kmmmm 

m^tzt^a. S 1 3[C#fTLTn-7[5]fejiSVtft 
:^jiSVma X irro^ (V-Vmax) tmmt^RA 
M7 UCfSli^-frSo i^V^T. S14-t«a (0*^ 

1 5T% 77-A^i!|f)-ro 

[0 0 5 2] ^LT. S 1 6-ei4, •r=.t°3.W-^ 1 1 

izsnm^. t^tsyhmmm^7 4\zx2-y 
PTP (Point to Point) mm(Dm^mm'^to 

[0 0 5 3] Sfc. S121C*5V^T. ti-y^mM&V 

i^~ymm^mi'^^^xh^zt^)^m^m^t 

^„ r(7)S 1 8lCt.^l^T, o-7[H]fejiSv=o-efe5 
t#l4. S 1 9ic#^TL-rv=o©B#rHi^RAM7 11:: 
Eli^-tirSo ^> SI 2, S 2 l©^a(4±fBS 1 4, 

s 1 5 tmL^mxh^(7)x\ ^(ommir^v^t^. 

[0 0 5 4] S2 2XiX mr-^.(DZ>-'!/1j\^^mm 

»d {d\mn(D-m) tt^. d^(DS2 3x\-i. 

^)^.i:i§lEtio ^tiX\ ^^(D^^V^i^-y'sy^ 

mmjt^. sfc, siBicfc'v^T. n-7[Hifea« 

v=OT'/iv>i#H, S2 4(::jt;^, p-7lH]feiigv 

tt/hii^Vmi xt(D^ (V-Vmix) tl^^t* 
RAM7 lt;:E^*-il:5o 

[0055] S25, S 2 6©^afl±taS 1 4, 

s 1 5 tm^^mxh^(Dx% ^ommit^Mmt?). s 

2 7T'tt, -rrifrLl/-^! l«a-7jifig^ftVr 
^t^hji^Vmi nirtSo ^!>C(-S2 8liii^, 

mmmm 1 4 fca-7ii«e^fiiv r rm-f 

6„ D;e?s/b^^MrB^|i|*g|S7 4U, 

7jiSBMfitVr i:/i5J;5l-PTP (Point to Poin 
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[0 0 5 6] ±ta<D J; oimii fvi^-r— so^-r u ■/ 

(A) ~ (C) \i^^Vyi--'yaym<Da-y^im 

(c) u^^vyy-i/aym^-mmmsLfomit 

[0 0 5 7] 01 2 (A) ~ (C) (C*-r<t5(-. 

(012 (B) cp. l?MT'^t) ;55fc5„ *fc. 013 
(A) ~ (C) (CTF-f-J; 5 3^1(7) 
mx\i. :3r^y:7>— >3y?rtT5' t{cJ;i9D-7 

So (m/s) was^^-Cfi. n-y 1 9^y-^l^j£o 

mmmt\t.^^-7x^y^^%^uxt^tifix^ 

[0 0 5 8] 01 4(lv;^dry^'||JA^(0n^7lHl^iS 

ymm\mrr^n. mm.mQ^t^h(Dmv^L 

-^X'77.icymmt^^y'-h>'^t>m\t.t^. tfih 

s 3 iT'ii. ftE«f-yyy ymrB^feicinte^ai 

V>Vma x-X-fe5i#[±. S 3 3 -C:i:7"^a^^tT 

[0 0 5 9] Sfd. S 3 l^ifc^^T. V<Vma xT:fc 
Si; til. S3 2-e^S;i5^/h'|gVmi nJ;i9ffi<:^Co 
T^^?^^V^:^^^W^■t-5„ ^LT. S3 2-eji^;55^/Hfi 
Vmi n j;i9iS< i^llS 3 3 T'^iy-^&a^llfTt 
5„ ht^L. S 3 2T-V>Vm i nT'fcSttfS. ^0 
«:ii{ta^|^T-t-5<, IfelC. ±tBS 3 3T^tT$ix5^7 

[0 06 0] 015 1 i^-fy 

S4 IT'Vma xXllVm i n tWpH (V-V 



(7) #g|5Fl 1-9 9 3 5 0 
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mm'^^:^^y^^'rh^<DMLmfi:wmmxfs:\^z 

[0 0 6 1] 0 1 6 {4:n 7 -fearo^saa^li 2 ^^1-7 

Si:, S 6 1 X'^:^^ym^n^=^y y 2 1 lig^lt?) 
tlfc2^#SrWCfc^. S6 2-eVmaxXttVmin 

10 <b(D^^ (V-Vma xXilV-mi n) tBtrs^^lEti 
-rSo ^ro^. S 6 3-e77-A^R|feL. |^B#l^S6 
3X'3.7-|g4|Hlti:^FBl^^/1^t5o 

o-f'i'-h-efeSo 0i7ttJ. :^y-mm^m^^fi 

i)t. S 7 IXMm^m^e 9\Zl^)mtii^tltzu-y 

1 9 mm&m±mmmmmK.x^^^i3^i^i: 

m^t6o itX. S7 1l^t5^^■C. D-7l9 0^tai 

20 )i-e*[Lffi^tT5o 

[00 6 3] S7 2T'(4. (V-Vmax) flttHffHl^ 
Eli^-frSo <!):tO S 7 3 T'(4. S/1^gpicmg^5^4Lfc 
Hi:, ^LX. S7 4X7y~M^i: 

^hLXWi^t^o m^'X. S7 5X-7:^i:'^U-^ 1 
l(DP-7)il£S#fSVr ^S^jiSVma xit5 = 

S 7 6-T:-D-7)$llS^filVr ^njJ^--7 
mil^»a3 7 41c3im-r5„ ^iJclC. P;}?^' h^f^ffi^}^ 

%U7 4\-±. m^^titzr2~ymmmv T t^iii: 
51-PTP (Point to Point) mm(Dm^immh 

[0 0 6 4] S 7 1 lCjoV>T. p-7 1 9 CD^tUi 

#ffLXlH]fe^aj:g|6 9(;:J;i9^tW$ti/cp-7i 9(D 

S 7 7 |C^aV^T. 0-7 1 9 ©^tffiiiS^^ft/hiiSSlJPS 
fiii^ffiV^ttH, S 7 8[Cit^. (V-Vmin)ffi 

7-A^R|bLXS^1-5„ 
40 [0 0 6 5] ?*:«S 8 IXfi. 1 9ro[^ 

M^I^;^[Bl(C^ft*df£(tfiiE-r5o ^LX. S8 2X 

tt> «iiiiiiJ»7 s-^y-^^ifij-^tD^fiSd^i^jfl- 
^.^iijE-rSo Sfc. S7 7[C*5V^X. n-7l90:^ 

t^fiL^mmmmi^'t^. r(Dj;5i-. latent 

ffil^e 9t^J;f3#fetlftn-7 1 9£D|HliKii«;JSg^ft 
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-7 X y ^' ^ fi, ^ te< i- r i: ;6 5 -e # 5 „ 
[0 0 6 6] EI 1 8 7-^^(7)^3^)1 4 Sr^-f- 7 

o-f.^w.|,-efc5, 11118 4'. :^y-m.imith^h 

n^i-^o ^tt. S9^^c^o^^T. 0-7 1 9(7)|ttii 

[0 0 6 7] S 9 2-eii. v;^dfy^^J^^3.^5/ h 2 

1 \cmnbfitz-^:^^ymw^^mt?>, ik(DS9 lo 

3-e(i. (V-Vmax) {(t StfB^^lfitt^it^o 
TS9 4T'(i. ^^§|i(;^^;55|S4Lfc[H]ic. S^m^m 
^LT. S9 5T77-A^lifcL-C«»-r 
5o itV^T. S 9 6T-7:^t°;Ll/-^ 1 l(7)a-7ji^ 
|gf(Vr ^S^iiSVma xitSo ^W^. S9 7 

x^ti-y-mmmv r i:ut^y h mmmm ? 4 

^$*ifco-73i^B^llVr i:/j:5J:9l'PTP (Po 

int to Point) mmmmmmht. ^hx\ ^ 
E(DJ^7-^mmjt^o 20 

[0 0 6 8] tti. S 9 1 (CioV^T. 1 9 W^ffi 

lit^5t;k:jigSJPM^®^-c^^/^^^t#^i, s 9 
^fr L-riai^^tttlll 6 9 It ai ^ ttfc o - 7 1 9 ^) 

s 9 8 {c:i3v^■r, p-7 1 9 (Dmmm>m-m&mR 

?j^(D S 1 0 0 Tii. (V-Vm i n) Ittf^fl^tati^ 
■frSo IcV^TS 1 0 l-eit, ^*gi5(C^M^5|g4u/ilH] 
iC, ^LT, S102TT7-iv^ 30 

[0 0 6 9] d^<DS10 3T'(±. iSC/T^^,S:n-7 l 9(D 

[BiM^:^;^[Bi}i^liildffmiiE1-5„ ^LT. SIO 
|S:^^,^,Sr<iiE-r5o Sfc, S9 8i^fcV^T, n-y 1 9 

mskme 9\zx^nhtitcx^-y 1 9<Dmmmmn 40 

[0 0 7 0] ±mmmx'a. mwrn^^t^^ 
T~M.m\c-^^^ym^m.^-r^p-y i g^s^g* 

Jl^^<Dnd?y h\C±mt^-y 1 9^tt^*fc«^irt 

5r i:t>T'^s<Dtt^mTfe5„ ±mmmx 
li. ■^^^ym^n-yxm^tm-^^-mtLx 
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[0 0 7 1] 

mmmMz^mmnhtitz^^y^^mKi ^ . 

nmm Lxxn~y(Dmmt-hmm\cm-r^ tz 

mm imi^t ^^ki^x^. mm(Dm<^^< yy^ 
mh hxmMmm<Dm-^n-\z.x^ * 

:^\vi\h-^^^h'mififi^^(DX\ T4-^yf%.m^ 

x^9~^(Dmm\^^f^-^xti-y(Dr«]^^t\'^ 
[iaffi(D)aWitft§^] 

[Ell] *|g|^lc:7S5t^ffin#-7bro-^1i«>iJ©l»fife 

[B12] ti^yffyp^^mm^Tr^-rmmmmxhi, 
[0 3] iH]fett(7)^sffm^^i^i-iaT-fe5„ 
[E14 ] ^wMmmm 1 ^^^tmmmxh^. 
ms] mmmmn^TTstmmmxhh. 
[06] ^mM(Dmm3>tfntw-mmxh6o 
[0 7 ] 3 ^^^tmmmmxh^o 

[08] |B]feittbl§^i£^LT^1-0-T?&5„ 

[09] :i^mmrM^Km^^h^=^yh^-y(D 
7'uy^mxh^, 

[010] D-7«[fl]fejiMl^ro-0iJ^^ti^'7 7T' 

[01 1] ummmmi>^^vy'y->'3y^mt 

[012] ^\^j7y~y3ym(Du-ym^m^ 
immi:fr^i-mxh^. 

[013] dr^y7V-v-3yt«n-7lHliKjt«(D^ 

[014] 'TT.e^ymtMkff^u-ym^mmi^^m 
<Dyu-^^~ hxh^, 

[015] 3i7-M»^!!La#)lil^^1-7D-^^- 

[01 6] 3^7-*{iarofea^iiH2^/T^-r7D-i^-t- 
hxh6, 

[017] :n7-^acDMa¥li3^^t7n-^^- 
[018] :n7-^a(OMa^|li4Sr*1-7D-f--t- 
[019] -r7>:3e>^;{f>^fflV^T^X^y^^j^l!^:# 

ftlt5#^w»Sr*-r^B0T'S)5o 
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1 1 -r-t";!.!/-^ 

12 3yho-7 

13 m-^ 

1 4 lllHl^-^^ 

15 ^IT-A 
16 

1 7 ^ta? 

1 8 

19 -r^^ymmm^-y 

2 0 r^-^y^'^i^:^.-,;, f. 
2 1 v^dry^-^MI^r:.;^.;/ b 
2 2 v^dry^mi&^^-7' 
2 3 ^*^J^i^«« 

2 4 (f'^tt 

2 8 a ~ 2 8 d /Jn?L 

2 9 [el^stt 

3 3 yyy-J 
3 4 f,-ti:A.t 
3 5 

3 6 ;^7'-^ 



* 3 7 
4 0 
4 1 



5 5 n-y^W^ 

5 6 ^y^< 

5 8 n-7tt 

5 9 fp^m 

6 8 D-7[iiiK^^aia5 

6 9 nii^^tmi 

7 0 ROM 

7 1 RAM 

7 2 iJ'-r^ 

7 3 mmmn 

7 4 O/Ky h^^JilgP 

7 5 i—^^-^ h'y-{y< 

7 6 fflillg^gm 

7 7 -r^^y^i^mmm 
ti-ymmmmmm 
■^T.^y'Sf^mm 
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